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We United States Rubber Company, of 
Rockefeller Centre, 1230 Avenue of the 
Americas, New York 100-20,, State of New 
York, United States of America, a corpora- 
tion organized and existing under the laws 
of the State of New Jersey, United States 
of America, do hereby declare the inven- 
tion, for which we pray that a patent may 
be granted to us, and the method by which 
it is to be performed, to be particularly 
described in and by the following state- 
ment: — 

This invention relates to improvements in 
the method of adhering textile materials to 
rubber, and to the improved laminates so ob- 
tained. 

In certain rubber articles designed to with- 
stand considerable stresses in use, the rubber 
is reinforced with plies of comparatively in- 
extensible textile materials. Thus, rubber hose, 
belts and tires are commonly reinforced with 
filamentary textiles in the form of yarns, cords 
or fabric. In such articles, it is important that 
the plies of textile reinforcing material be 
firmly adhered to the rubber intermediate the 
textile plies and remain effectively adhered 
even after the article has been subjected to 
repeated varying strains in use, because any 
separation and relative movement of the rub- 
ber and textile parts leads to abrasion be- 
tween these parts and consequent failure. In 
order to improve the adhesion of the textile 
material to the rubber intermediate the textile 
plies, it is common practice to first apply 
a deposit of rubber on the textile material, 
such as a tire cord fabric, by passing the 
textile material through a bath of an aqueous 
dispersion of rubber, such as a rubber latex 
composition, as in a so-called "solutioning" 
tre atment, a nd drying. The rubber latex "solu- 



tioning" composition preferably contains a 
resin, eg. a fusible partially reacted resor- 
cinol-f ormaldehyde resin, such as a condensate 
of resorcinol and formaldehyde in the ratio 
of 1 mole resorcinol to 0.5 to 0.8 mole of 
formaldehyde, and f ormadehyde or a formalde- 
hyde-yielding agent which on subsequent heat- 
ing as during vulcanization of the rubber in- 
termediate the textile plies cures the fusible 
resin to an infusible state. 

According to one aspect of the present in- 
vention, a la minat e comprises a textile material 
and a vulcanized rubber composition, the rub- 
ber composition containing the in situ formed 
reaction product of N,N'-dimethylol urea with 
resorcinol or a condensation product of resor- 
cinol with acetone or a partially reacted con- 
densation product of resorcinol with formalde- 
hyde or acetaldehyde. A method of making 
such a laminate comprises incorporating the 
N,N'-dunethylol urea and the resorcinol or 
condensation product into a heat-vulcanizable 
rubber composition, applying the composition 
to the textile, and heating the assembly so 
as to form the reaction product and vulcanise 
the rubber. The invention leads to a further 
improvement in adhesion of the textile material 
to the rubber intermediate the textile plies 
in addition to that obtained by the latex 
"solutioning" treatment of the textile 
material. 

Fusible partially reacted resorcinol-foit- 
maldehyde resins used in the invention, and 
those used in the above-mentioned latex 
"solutioning" compositions, may be pre- 
pared in known manner by heating a con- 
centrated aqueous solution of the resorcinol 
and formaldehyde, with or without a cata- 
lyst such as oxalic acid. The resorcinol and 
acetaldehyde axe readily condensed in an 
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easily controlled reaction using an acid such 
as acetic, or hydrochloric acid as a cata- 
lyst in aqueous or alcohol medium on stand- 
ing or by heating at temperatures up to re- 

5 flux. The condensation products of resorcinol 
and acetaldehyde, which are tacky amber- 
like materials, are known. The resorcinol 
and acetone are readily condensed using 
dilute hydrochloric acid as a catalyst or 

10 standing at room temperature or by heating 
at temperatures up to reflux. The condensa- 
tion products of resorcinol and acetone, 
which are white powders, are known. The 
N,N'-dimethylol urea is a known compound. 

15 The rubber intermediate the textile plies 
may be applied in the usual manner by cal- 
endering a coating of a solid vulcanizable 
rubber composition containing the N,N'-di- 
methylol urea and the resorcinol or conden- 

20 sation product on the textile, generally on 
both sides, e.g. as in the conventional coat- 
ing of tire cord fabric with tire carcass stock. 
The NjN'-dimethylol urea and the resorcinol 
or condensation product may be mixed with 

25 the conventional compounding ingredients 
in the solid rubber in a Banbury mixer and 
the rubber composition then calendered on 
the textile material. After building the rub- 
ber-coated textile material into the finished 

30 article, e.g. a tire, the assembly is heated 
to vulcanize the rubber and react the resin 
components of the invention. The ratio of 
the two components of the invention is not 
critical and generally will be from 0.3 to 

35 3 parts by \weight, preferably about one 
part, of the N,N'-dimethylol urea per part 
~of the resorcinol or condensation product. 
The amount of these two components mixed 
with the rubber is not critical. Generally 

40 1 to 10 parts by weight, and preferably 3 
to 6 parts by weight, of the two components 
(total) per 100 parts of the rubber will be 
mixed in the rubber compound to be calen- 
dered on the textile material. Where the tex- 

45 tile material is passed through a rubber latex 
"solutioning" bath and dried, the deposit on 
the thus treated textile material will be in 
the range of 2 to 15 percent, preferably 4 
to 10 percent, of latex solids based on the 

50 weight of the textile material. 

The solid rubber used in the present in- 
vention for making the rubber and fabric 
laminates for use in tire manufacture and 
.for other purposes may be natural (Hevea) 

55 rubber or conjugated diolefine polymer syn- 
thetic rubber or mixtures of any of them in- 
cluding their reclaims. The aqueous disper- 
sion of rubber, when used for "solutioning" 
the textile material before plying with the 

60 solid rubber composition, may be natural 
rubber latex, or a latex of conjugated di- 
olefine polymer synthetic rubber, or mixtures 
thereof, or an aqueous dispersion of reclaim 
from such rubbers, or mixtures of any of 

65 such laticcs and reclaim dispersions. Such 



conjugated diolefine polymer synthetic rub- 
bers are polymers of butadienes- 1,3 , e.g. 
butadiene-1,3, isoprene, 2,3-dimethyl-buta- 
diene-1,3, and copolymers of mixtures there- 
of, and copolymers of mixtures of one or 70 
more such butadienes- 1,3 with one or more 
other polymerizable compounds which are 
capable of forming rubbery copolymers with 
butadienes-1,3, for example, up to 60% by 
weight of such mixture of one or more mono- 75 

ethylenic compounds contain a CrL= C 

group where at least one of the disconnec- 
ted valencies is attached to an electro-nega- 
tive group, that is, a group which substanti- 
ally increases the electrical dissymmetry or 80 
polar character of the molecule. Examples of 

compounds which contain a CH 3 = C 

\ 

group and are copolymerizable with butadi- 
ene-1,3 are aryl olefins, such as styrene, 
vinyl toluene, alpha methyl styrene, chloro- 85 
styrene, dichlorostyrene, vinyl naphthalene; 
the alpha methylene carboxylic acids and 
their esters, nitriles and amides, such as 
acrylic acid, methyl acrylate, methyl meth- 
acrylate, acrylonitrile, methacrylonitrile, 90 
methacrylamide; vinyl pyridines, such as 2- 
vinyl pyridine, 2-methyl -5- vinyl pyridine; 
methyl vinyl ketone. Examples of such con- 
jugated diolefine polymer synthetic rubbers 
are polybutadiene, polyisoprene, butadiene- 95 
styrene copolymers (SBR) and butadiene- 
acrylonitrile copolymers. The rubber inter- 
mediate the plies will also contain conven- 
tional compounding and vulcanizing ingredi- 
ents such as carbon black, rubber processing 100 
or softening oils which may be added as such 
or may be present from oil-extended rub- 
bers, antioxidants, sulfur, zinc oxide and accel- 
erators. The textile material may be any of the 
conventional textiles used for reinforcing rub- 105 
ber, such as native cellulose (e.g. cottons), re- 
generated cellulose (e.g. rayons) and synthetic 
linear polyamides or nylons (e.g. polyeapro- 
lactam or nylon 6 and polyhexamcthylene- 
adipamide or nylon 66), and may comprise 110 
cords or woven fabrics. 

The following examples illustrate the in- 
vention. All parts, ratios and percentages re- 
ferred to herein are by weight- Examples 1 
to 4 show the preparation of the N,N'-di- 115 
methylol urea, the partially reacted resorci- 
nol-formaldehyde resin, the resorcinol-acetal- 
dehyde condensate and the resorcinol-acetone 
condensate, respectively, used in Examples 
5 'and* 6 which show the use of N,N'-di- 120 
methylol urea and resorcinol or condensation 
product for improving the adhesion of rub- 
ber to textile material. 

Example 1 

To a solution of 1.9 parts of sodium acid 125 



